pyridine/2-azido-3,5-dichloropyridine 3 undergoes a slow reaction with dialkylamines (R = ethyl or propyl) in the dark at room temperature to afford 2-pyridylformamidines 8, which on chromatography on silica gel hydrolyse to afford the formamide 9.
Introduction
Heterocyclic compounds undergo numerous and sometimes unexpected transformations. 2 The valence tautomeric tetrazolo [1,5-a] pyridines/2-azidopyridines 1 are convenient sources of 5H-and 1H-1,3-diazepines (e.g. 2) via ring expansion of photochemically (and sometimes thermally) generated 2-pyridylnitrenes to 1,3-diazacyclohepta-1,2,4,6-tetraenes followed by trapping with nucleophiles, most commonly amines. 3, 4 However, the chlorine atom in position 8 of tetrazole 3 undergoes substitution by strong nucleophiles (RO -) in the dark. The resulting 8-alkoxy-6-chlorotetrazolo[1,5-a]pyridines 4 undergo photochemical ring expansion to afford 5H-1,3-diazepines 5 with amines. 3 Some tetrazolopyridines, e.g. 6, undergo a rapid, quantitative ring opening reaction with nucleophiles such as sodium hydroxide 5 or dimethylamine 6 in the dark to afford dienyltetrazoles, e.g. 7.
We now report an unexpected dark reaction of tetrazolopyridine 3 with amines. Compound 3 undergoes a slow reaction with dialkylamines (R = ethyl or propyl) in the dark at room temperature to afford 2-pyridylformamidines 8. The same product 8 is obtained whether the solvent is degassed or not, or whether the neat dialkylamine is used as a solvent.
The formamidine 8 (R = ethyl) was fully characterized spectroscopically, but chromatography on silica gel resulted in complete hydrolysis to afford the formamide 9. The same formamide was also obtained from 8 (R = propyl). 
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This formal 'carbon acquisition' belongs to a rare type of reaction first observed by Stanovnik, Tisler and their coworkers on both thermolysis (reflux) and photolysis of azidoazines (particularly azidoazolopyridazines) in secondary amines (RCH 2 ) 2 NH.
7 These workers postulated a reaction sequence involving dehydrogenation of the dialkylamine by the (triplet) nitrene to form imines and/or vinyl(alkyl)amines, RCH=N-CH 2 R and R'CH=CH-NH-CH 2 R. 1,3-Dipolar cycloaddition of the azide to the vinylamines followed by decomposition of the triazolines so formed would give rise to heteroarylformamidines. Amidine formation has also been observed in photolyses of pentafluorophenyl azide (up to 50 %) 8 and o-azidobenzonitrile (10 %) 9 in diethylamine. Thus, this type of reaction always involves electron deficient aryl-or heteroaryl azides and/or nitrenes. The formation of hydrazines Ar-NH-NR 2 from the reactions of aryl azides and secondary amines is also a reaction typical of electron deficient nitrenes. 7a,8,9,10 It has not been observed with phenyl azide itself or electropositively substituted aryl azides. Schuster reasoned that it is the electrophilic singlet nitrene that gives hydrazine, whereas the triplet nitrenes are thought to be responsible for amine formation by hydrogen abstraction. 11 However, Schuster asserted that this is not the only pathway to aniline in the case of photolysis of 4-nitrophenyl azide in alkylamines, and that product-determining electron transfer from the alkylamine to form the nitrene radical anion Ar-N •− and the amine radical cation R 3 N •+ is also involved. The nitrene radical anion leads to aniline via H abstraction from the amine radical cation, which thereby affords an immonium ion R 2 N( + )=CH 2 R'. 11 This immonium ion can be the source of dealkylation of tertiary amines. It may also be the source of Stanovnik's vinylamines mentioned above, which are required for amidine formation via the 1,3-dipolar cycloaddition reaction. In our reaction of tetrazole/azide 3 in diethylamine we also observed the intermittent formation of hydrazine 10 when the reaction was carried out with microwave heating (80 o C) for 10 min. Only a very small amount of amidine 8 was formed under these conditions. Hydrazine 10 was observed by GCMS but disappeared again in the course of further reaction, when the 3 was converted to amidine 8 (6 weeks at RT; unreacted tetrazole/azide 3 still present; no other product detected by GCMS). Therefore, 10 has not been isolated and characterized. Thus, tetrazole/azide 3 reacts as an electron deficient azide or nitrene. The amazing fact is that this takes place thermally, at room temperature. There is no evidence for nitrene formation in the amidineforming reaction, since the typical nitrene product, 2-amino-3,5-dichloropyridine, is missing. The room temperature electron transfer reaction between the amine and the azide/tetrazole itself (rather than the nitrene) is an attractive possibility, and further mechanistic investigation is planned. The formation of the hydrazine 10 would be a separate pathway, taking place via the electrophilic singlet nitrene, which is formed only on heating.
Experimental Section

N′-(3,5-Dichloro-2-pyridyl)-N,N-diethylformamidine (8).
3,5-Dichlorotetrazolo[1,5-a]pyridine 3T (0.5g, 2.6 mmol) was dissolved in 50 ml of dry and degassed dioxane, and freshly distilled diethylamine (5 mL) was added. The reaction mixture was protected from light and stirred at room temperature under N 2 . The progress of the reaction was followed by TLC and GCMS analysis. The time necessary to complete the reaction varied from 12 to 15 weeks. 
